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square root of the temperature (Mache, loc. cit.). Then, too, the
velocity of the gas is smaller in the ratio of the surfaces of
the two mantles adb and acb, so that the heat conduction can
progress farther and more quickly into the inflowing gas.
We cannot directly investigate the composition of the gas
mixture in the Bunsen flame. This is due to the fact that the
product of combustion in the lower parts of the outer mantle, as
they rise, work their way into the interior of the flame, and
dilute the gases there present. For this reason the normal
temperature conditions are somewhat displaced, particularly in
the upper part of the flame.
We may," however, arrange  conditions  which   permit  an Splitting
investigation of this point if we dispose of the  outer cone.the Bun"
sou iid me
Teklu, as well as Smithells and Ingle, hit upon this device.1 It
was very simply done by fitting a glass tube of suitable
dimensions over the end of the burner tube. A stopper is made
to fit tightly between the burner tube and the outside glass tube.
The relative sizes can be seen from Fig. 18, where a scale divided
in centimetres is included in the photograph.
The inner cone acb burns quietly at the top of the burner
tube. The outer cone burns higher up at the opening, of the
outer tube. Since the gases now find opportunity to cool off on
their way from inner to outer cone, the temperature conditions
in this latter are naturally quite different from before.
The outer cone is not nearly so hot. The inner cone, on the
other hand, suffers no change. The entrance of air into the
space between inner and outer cone is wholly prevented in this
arrangement, and samples of gas may be removed from it for
analysis. For this purpose we may hang a capillary tube of
porcelain down from the edge of the glass tube, or, as in Fig. 19,
we may insert a double-walled platinum tube through the side
of the glass tuba This tube may be moved in or out, and water
kept flowing between its double walls. If this water is kept luke-
warm, and.the tube is brought close over the tip of the inner
cone, the gases experience an extremely sudden drop in tempera-
ture, and yet the temperature is not so low that water-vapour is
deposited from these gases on the walls of the platinum tube.
In this way we get the gases in a suddenly cooled condition
without any loss of water-vapour. If at the same time we hang
1 Jour. Chem. 8oc., 61 (1892), 204; Jow. pract. cheme, 44 (1891), 246.